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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dual mode band-pass filter which has 
a high degree of freedom of design and is capable of easily obtaining a required 
bandwidth. 

SOLUTION: A dual mode band-pass filter 1 has such a structure where a metal 
film 3 is partially provided on the one surface of a dielectric board 2 or inside the 
dielectric board 2 at a certain height, and a first and a second input/output 
coupling circuit, 5 and 6, are connected to the metal film 3. When input signals 
are applied through one of the coupling circuits 5 and 6, two resonant modes are 
produced at the metal film 3, and at least a capacitor is added to the metal film 3 
so as to couple the two resonant modes together, where the capacitor is 
composed of the opposed viahole electrodes 7 and 8 provided to the metal film 
3. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In a certain height location in a dielectric substrate, and the one side 
principal plane of said dielectric substrate or a dielectric substrate So that it may 
counter through the metal membrane formed partially, said metal membrane, and 
a dielectric substrate layer The ground electrode formed in the principal plane of 
said interior of a dielectric substrate, or a dielectric substrate, So that two 
resonance modes produced in said metal membrane may be combined, when an 
input signal is impressed from the 1st and 2nd I/O coupled circuit combined with 
said metal membrane, and said 1st or 2nd I/O coupled circuit The dual mode 
band pass filter characterized by being added to said metal membrane and 
having at least one capacitor. 

[Claim 2] The dual mode band pass filter according to claim 1 whose part to 



which said capacitor is added is a metal membrane part which produces strong 

resonance electric field relatively compared with the remaining part. 

[Claim 3] the 1st capacity ejection electrode which said capacitor is connected to 

said ground electrode, and is constituted in said dielectric substrate -- having -- 

this - the dual mode band pass filter according to claim 1 or 2 with which 

electrostatic capacity is taken out by the dielectric substrate layer between the 

1st capacity ejection electrode and said metal membrane. 

[Claim 4] The dual mode band pass filter according to claim 3 said whose 1st 

capacity ejection electrode is a beer hall electrode. 

[Claim 5] The dual mode band pass filter according to claim 4 further equipped 
with the counterelectrode film prepared in the dielectric substrate so that said 1st 
capacity ejection electrode may be formed at the tip of said beer hall electrode 
and may counter a metal membrane. 

[Claim 6] The dual mode band pass filter according to claim 1 to 5 whose flat- 
surface configuration of said metal membrane is a rectangle, a rhombus, or a 
polygon. 

[Claim 7] The duplexer which comes to have at least one dual mode band pass 
filter according to claim 1 to 6. 

[Claim 8] A dual mode band pass filter according to claim 1 to 6 or the radio 
communication equipment which comes to have at least one side of a duplexer 
according to claim 7. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 
reflect the original precisely. 



2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the bandwidth adjustment 
approach of a dual mode band pass filter and this dual mode band pass filter 
which are used as a band-pass filter in the transmitter of a microwave - millimeter 
wave band. 
[0002] 

[Description of the Prior Art] Conventionally, the dual mode band pass filter is 
variously proposed as a band pass filter used in a high frequency field 
(MINIATURE DUAL MODE MICROSTRIP FILTERS, J.A.Curtis and 
S.J.Fiedziuszko, 1991 IEEE MTT-S Digest, etc.). 

[0003] Drawing 23 and drawing 24 are each typical top view for explaining the 
conventional dual mode band pass filter. In the band pass filter 200 shown in 
drawing 23 , the circular electric conduction film 201 is formed on the dielectric 
substrate (not shown). The I/O coupled circuit 202 and the I/O coupled circuit 203 
are combined with this electric conduction film 201 so that the include angle of 90 
degrees may be made mutually. And the tip disconnection stub 204 is formed in 
the location which makes the include angle of 45 degrees of central angles to the 
part by which the above-mentioned I/O coupled circuit 203 is arranged. The 
resonance mode which is two from which resonance frequency differs by this is 
combined, and the band pass filter 200 is constituted so that it may operate as a 
dual mode band pass filter. 

[0004] Moreover, in the dual mode band pass filter 210 shown in drawing 24 , the 
electric conduction film 211 of an abbreviation square is formed on the dielectric 
substrate. The I/O coupled circuit 212,213 is combined with this electric 



conduction film 21 1 so that the include angle of 90 degrees may be made 
mutually. Moreover, the corner section with a location of 135 degrees is missing 
to the I/O coupled circuit 213. by preparing lack partial 21 1a, if the resonance 
frequency of two resonance modes is **, it carries out -- having -- **** -- this - 
resonance in the mode whose number is two is combined and a band pass filter 
210 operates as a dual mode band pass filter. 

[0005] On the other hand, it replaces with the circular electric conduction film, 
and the dual mode filter using the circular ring-like electric conduction film is also 
proposed (JP,9-139612,A, JP,9-162610,A, etc.). That is, the dual mode filter 
which arranges an I/O coupled circuit so that the include angle of 90 degrees of 
central angles may be made, and comes to prepare a tip disconnection stub to a 
part of ring-like transmission line as well as the dual mode band pass filter shown 
in drawing 24 is indicated using the circular ring-like ring transmission line. 
[0006] 

[Problem(s) to be Solved by the Invention] In the conventional dual mode band 
pass filter shown in drawing 23 and drawing 24 , by forming one electric 
conduction film pattern, two steps of band pass filters can be constituted, 
therefore the miniaturization of a band pass filter can be attained. 
[0007] However, in the electric conduction film pattern of a round shape or a 
square, since it had the configuration which separates the above-mentioned 
specific include angle and combines an I/O coupled circuit, degree of coupling 
could not be enlarged but there was a fault that a large passband could not be 
obtained. 

[0008] Moreover, in the band pass filter circular [ electric conduction / 201 ] and 
shown in drawing 24 with the band pass filter shown in drawing 23 , the square 
and the configuration are mostly limited for the electric conduction film 211. 
Therefore, there was also a problem that the degree of freedom of a design was 
low. 

[0009] Moreover, it was difficult to determine a frequency band with the 
dimension of the electric conduction film of a round shape or a square etc., and 



to adjust a band in the above-mentioned band pass filter. The purpose of this 
invention can cancel the fault of the conventional technique mentioned above, 
can attain a miniaturization, can attain miniaturization and broadband-ization, and 
is to offer the dual mode band pass filter excellent in the degree of freedom of a 
design. 
[0010] 

[Means for Solving the Problem] This invention is set in a certain height location 
in a dielectric substrate, and the one side principal plane of said dielectric 
substrate or a dielectric substrate. So that it may counter through the metal 
membrane formed partially, said metal membrane, and a dielectric substrate 
layer The ground electrode formed in the principal plane of said interior of a 
dielectric substrate, or a dielectric substrate, So that two resonance modes 
produced in said metal membrane may be combined, when an input signal is 
impressed from the 1st and 2nd I/O coupled circuit combined with said metal 
membrane, and said 1st or 2nd I/O coupled circuit It is the dual mode band pass 
filter characterized by having at least one capacitor which is added to said metal 
membrane and constituted in said dielectric substrate. 
[001 1] On the specific aspect of affairs of this invention, the part to which said 
capacitor is added is a metal membrane part which produces strong resonance 
electric field relatively compared with the remaining part, the 1st capacity ejection 
electrode which said capacitor is connected to said ground electrode, and 
consists of other specific aspects of affairs of this invention in said dielectric 
substrate further - having -- this -- electrostatic capacity is taken out by the 
dielectric substrate layer between the 1st capacity ejection electrode and said 
metal membrane. 

[0012] The capacity ejection electrode of the above 1st is formed in the dielectric 
substrate, and an end can constitute it with the beer hall electrode electrically 
connected to said ground electrode. 

[0013] Moreover, you may have further the counterelectrode film arranged so 
that the capacity ejection electrode of the above 1st may be formed at the tip of a 



beer hall electrode and may counter the above-mentioned metal membrane 
partially through a dielectric substrate layer. 

[0014] As mentioned above, it is not limited especially about the 1st structure, 
flat-surface configuration, etc. of a capacity ejection electrode. Moreover, in this 
invention, it is not limited especially about the flat-surface configuration of the 
metal membrane which the one above-mentioned resonance mode produces, for 
example, can consider as proper configurations, such as a rectangle, a rhombus, 
and a polygon. 

[0015] The duplexer concerning this invention has at least one dual mode band 
pass filter constituted according to this invention. The radio communication 
equipment concerning this invention has the dual mode band pass filter 
constituted as mentioned above or a duplexer. 
[0016] 

[Embodiment of the Invention] Hereafter, this invention is clarified by explaining 
the concrete example of the dual mode band pass filter concerning this invention, 
referring to a drawing. 

[0017] Drawing 1 is a perspective view for explaining the dual mode band pass 
filter concerning the 1 st example of this invention, and drawing 2 is the top view 
showing the important section typically. The dual mode band pass filter 1 has the 
rectangle tabular dielectric substrate 2. The dielectric substrate 2 is constituted 
from this example by the ceramic material which uses the oxide of Ba, aluminum, 
and Si of specific-inductive-capacity epsilonr=6.27 as a principal component. But 
in this example and the following examples, proper dielectric materials, such as 
synthetic resin like a fluororesin and BAS material, can be used about the 
dielectric materials which constitute the dielectric substrate 2. 
[0018] Although especially the thickness of the dielectric substrate 2 is not limited, 
in this example, it may be 300 micrometers. Since a resonator is constituted, the 
rectangular metal membrane 3 is formed in top-face 2a of the dielectric substrate 
2. The rectangular metal membrane 3 is partially formed in top-face 2a of the 
dielectric substrate 2, and has the square configuration where an appearance is 



2.0x2.0mm, in this example. 

[0019] On the other hand, the ground electrode 4 is formed in the whole surface 
on the inferior surface of tongue of the dielectric substrate 2. A predetermined 
gap is separated in the above-mentioned metal membrane 3, and the I/O 
coupled circuits 5 and 6 are arranged at it. Although the I/O coupled circuits 5 
and 6 do not illustrate especially a detail, they are constituted from this example 
by the metal membrane arranged by separating the sides 3a and 3b of a pair 
where the metal membrane 3 counters each other on the top face of the 
dielectric substrate 2, and a predetermined gap. That is, capacity coupling of the 
I/O coupled circuits 5 and 6 is carried out to the metal membrane 3. 
[0020] As a broken line shows to drawing 1 and drawing 2 , under the metal 
membrane 3, the beer hall electrodes 7 and 8 as a capacity ejection electrode 
are arranged. In the important section, as shown in a sectional view, the beer hall 
electrode 7 is extended by drawing 3 from the inferior surface of tongue of the 
dielectric substrate 2 in the upper part, and the lower limit of the beer hall 
electrode 7 is electrically connected to the ground electrode 4 at it. Moreover, the 
upper limit of the beer hall electrode 7 has countered the metal membrane 3 
through the dielectric substrate layer. The beer hall electrode 8 as well as the 
beer hall electrode 7 is constituted. Therefore, a capacitor is constituted between 
a metal membrane 3 and the beer hall electrodes 7 and 8, and the electrostatic 
capacity based on the dielectric substrate layer between the beer hall electrodes 
7 and 8 and a metal membrane 3 is added to the metal membrane 3. 
[0021] The upper limit side of the above-mentioned beer hall electrodes 7 and 8 
consists of this examples so that it may have a circular configuration with a 
diameter of 300 micrometers. In addition, the both-ends side of a beer hall 
electrode, i.e., the flat-surface configurations of a metal membrane 3 and the part 
which counters, is circular, and also they can be made into the configuration of 
arbitration, such as a square. 

[0022] Moreover, thickness of the dielectric substrate layer of the upper limit of 
the above-mentioned beer hall electrodes 7 and 8 and a metal membrane 3 is 



set to 100 micrometers. In this example, an output is taken out between another 
side of the I/O coupled circuits 5 and 6, and the ground electrode 4 by carrying 
out the seal of approval of the input voltage between one side of the I/O coupled 
circuits 5 and 6, and the ground electrode 4. In this case, resonance in the two 
modes spread in the direction to which the point that the I/O coupled circuits 5 
and 6 are combined is connected with a metal membrane 3, and this direction 
and the direction which intersects perpendicularly occurs. And in this example, 
the capacitor is added to the metal membrane 3 with the above-mentioned beer 
hall electrodes 7 and 8, and these beer hall electrodes 7 and 8 are arranged so 
that the two above-mentioned resonance modes may join together. Therefore, 
resonance in the two modes produced in the metal membrane 3 is combined, 
and it operates as a dual mode band pass filter. 

[0023] In addition, in order to combine resonance in the two modes produced in a 
metal membrane 3, by this example, the beer hall electrodes 7 and 8 are 
arranged so that the resonance electric field in the mode and the mode spread in 
the direction to which the sides 3a and 3b are connected may weaken the 
resonance electric field in a strong part, and resonance in the two modes is 
combined that what is necessary is just to make it located so that both modes 
may combine the resonance frequency in one mode. 

[0024] Drawing 5 is drawing showing the frequency characteristics of the above- 
mentioned example and the example of a comparison constituted similarly if it 
removes that the frequency characteristics and the above-mentioned beer hall 
electrodes 7 and 8 of the dual mode band pass filter 1 of this example are not 
prepared. In drawing 5 , a continuous line A shows the reflection property of the 
dual mode band pass filter of an example, a continuous line B shows a passage 
property, a broken line C shows the reflection property of the example of a 
comparison, and a broken line D shows the passage property of the example of a 
comparison. In the example of a comparison in which the beer hall electrodes 7 
and 8 are not formed so that clearly from drawing 5 , two resonance modes are 
not combined and effective bandwidth cannot be obtained. On the other hand, in 



the dual mode band pass filter of an example, it turns out that resonance in the 
two modes is combined and the passband shown by E is formed. 
[0025] In addition, the 1st capacity ejection electrode is constituted from this 
example by the above-mentioned beer hall electrode 7. But the counterelectrode 
film 9 may be formed in a height location with the dielectric substrate 2 like the 
modification shown in drawing 4 . With the structure shown in drawing 4 , the 
inferior surface of tongue of a counterelectrode 9 is connected to the beer hall 
electrode 7, and the lower limit of the beer hall electrode 7 is connected to the 
ground electrode 4. That is, the beer hall electrode 7 has achieved the function to 
connect the counterelectrode film 9 to the ground electrode 4 electrically. 
[0026] Especially the flat-surface configuration of the counterelectrode film 9 
which constitutes the 1st capacity ejection electrode with the beer hall electrode 
7 is not limited, but can be made into a configuration with various polygons other 
than a square, circular, and a square etc. By forming the counterelectrode film 9 
like the modification shown in drawing 4 in addition to the beer hall electrode 7, 
bigger electrostatic capacity can be added to a metal membrane 3. 
[0027] Invention-in-this-application persons found out that two resonance modes 
produced in a metal membrane 3 were combined, and a band pass filter could be 
constituted by adding a capacitor to a metal membrane 3 so that clearly from the 
example mentioned above. 

[0028] Then, when the location of the above-mentioned beer hall electrodes 7 
and 8 was moved, it investigated how frequency characteristics would change, 
that is, as shown to drawing 6 in a typical top view, broken lines F and G show 
the location in which the beer hall electrodes 7 and 8 mentioned above are 
formed - as - the side 3b side ~ going -- 100 micrometers - or 200 micrometers 
was moved and two kinds of dual mode band pass filters were produced. Thus, 
the frequency characteristics of two kinds of obtained dual mode band pass 
filters and the frequency characteristics of the dual mode band pass filter of the 
above-mentioned example are shown in drawing 7 . 
[0029] In drawing 7 , a continuous line B shows a passage property for the 



reflection property of an example which mentioned the continuous line A above, 
a reflection property and a passage property when a broken line H and a broken 
line I move only 100 micrometers of beer hall electrodes, respectively are shown, 
and alternate long and short dash lines J and K show the reflection property and 
passage property at the time of moving 200 micrometers for the location of a 
beer hall electrode, respectively. 

[0030] By moving the location of the beer hall electrodes 7 and 8 shows that the 
resonance frequency in one mode moves between the two modes, and 
bandwidth can be adjusted so that clearly from drawing 7 . 
[0031] Moreover, in the above-mentioned example, each frequency 
characteristics at the time of changing the path of the upper limit side of a beer 
hall electrode into 180 micrometers, 200 micrometers, and 230 micrometers are 
shown in drawing 8 . As for alternate long and short dash lines N and O, in 
drawing 8 , broken lines P and Q show [ continuous lines L and M ] a reflection 
property and a passage property in case the path of the beer hall electrodes 7 
and 8 is 180 micrometers about a reflection property and a passage property in 
case the path of a beer hall electrode is 200 micrometers, respectively about a 
reflection property and a passage property in case the path of a beer hall 
electrode is 230 micrometers, respectively. 

[0032] When changing the path of the above-mentioned beer hall electrodes 7 
and 8 so that clearly from drawing 8 , by changing the magnitude of the 
electrostatic capacity taken out between a metal membrane 3 and the beer hall 
electrodes 7 and 8 shows that one resonance frequency changes between the 
two modes, and bandwidth can be adjusted. 

[0033] That is, in the dual mode band pass filter of this example, by in adding the 
capacitor for combining resonance in the two modes, attaining to a metal 
membrane 3 in the location of this capacitor, and changing the magnitude of 
electrostatic capacity to it shows that bandwidth can be adjusted easily so that 
clearly from the result of drawing 7 and drawing 8 . 

[0034] Moreover, since resonance in the two modes is combined and the dual 



mode band pass filter consists of this examples when a capacitor adds to a metal 
membrane 3 as mentioned above, the location of the joint to the metal 
membrane 3 of the I/O coupled circuits 5 and 6 does not necessarily need to be 
arranged so that 90 degrees may be made by the central angle to the core of a 
metal membrane like the conventional example. Therefore, while being able to 
raise the degree of freedom of a design of a dual mode band pass filter, the dual 
mode band pass filter of the bandwidth considered as a request can be obtained 
easily. 

[0035] Drawing 9 is a typical top view for explaining the dual mode band pass 
filter concerning the 2nd example of this invention, and is drawing equivalent to 
drawing 2 which showed the 1st example. 

[0036] It is only one capacitor by which the capacitor added to a metal membrane 
3 is constituted from a dual mode band pass filter 1 1 of the 2nd example with the 
beer hall electrode 7. That is, if it removes that the beer hall electrode 8 is not 
formed, it is constituted like the 1st example. 

[0037] The frequency characteristics of the dual mode band pass filter of the 2nd 
example shown in drawing 9 are shown in drawing 10 . As shown in drawing 10 , 
also in this example, addition of the capacitor by the beer hall electrode 7 shows 
that the bandwidth as a dual mode band pass filter is obtained. Moreover, by 
each property shown in drawing 1 0 changing the number of capacitors as 
compared with the continuous lines A and B of drawing 5 shows that bandwidth 
can be adjusted. 

[0038] Drawing 1 1 is the typical top view of the dual mode band pass filter 
concerning the 3rd example of this invention, and is drawing equivalent to 
drawing 2 which showed the 1st example. In the dual mode band pass filter 12 of 
the 3rd example, three beer hall electrodes 7, 8a, and 8b are arranged so that a 
metal membrane 3 may be countered. About other points, it is the same as that 
of the 1st example. 

[0039] The frequency characteristics of the dual mode band pass filter 12 at the 
time of constituting the beer hall electrodes 8a and 8b so that it may have the 



same magnitude as the beer hall electrode 7 are shown in drawing 12 . 
[0040] Also in the 3rd example, it turns out that the capacitor based on three beer 
hall electrodes 7, 8a, and 8b is added to a metal membrane 3, resonance in the 
two modes is combined, and the property as a dual mode band pass filter is 
acquired so that clearly from drawing 12 . Moreover, if the frequency 
characteristics of the 1st and 2nd example shown in drawing 5 and drawing 10 
are compared with the frequency characteristics of the 3rd example shown in 
drawing 12 , by increasing the number of beer hall electrodes shows that 
bandwidth can be adjusted so that clearly. 

[0041] Similarly, drawing 13 is the typical top view of the dual mode band pass 
filter concerning the 4th example, and is drawing equivalent to drawing 2 shown 
in the 1st example. In the 4th example, four beer hall electrodes 7a, 7b, 8a, and 
8b are arranged. The beer hall electrodes 7a, 7b, 8a, and 8b consist of the same 
dimensions as the beer hall electrode 7 of the 1st example. The frequency 
characteristics of this dual mode band pass filter 13 are shown in drawing 14 . 
[0042] It turns out that the two modes are combined by addition of a capacitor 
also in this example so that clearly from drawing 14 , and the property as a dual 
mode band pass filter is acquired. 

[0043] Moreover, if the frequency characteristics of each example shown in 
drawing 5 , drawing 10 , and drawing 12 are compared with the frequency 
characteristics shown in drawing 14 , by changing the number of beer hall 
electrodes shows that bandwidth can be adjusted so that clearly. 
[0044] Drawing 15 is a typical top view for explaining the dual mode band pass 
filter concerning the 5th example of this invention, and is drawing equivalent to 
drawing 2 which showed the 1st example. 

[0045] The capacitor added to a metal membrane 3 is constituted from the dual 
mode band pass filter 15 of the 5th example by not the beer hall electrode 
formed in the dielectric substrate but the 1st capacity ejection electrode 16 and 
17 formed in the dielectric substrate front face. That is, the 1st capacity ejection 
electrode 16 and 17 is constituted by the metal membrane of the rectangle 



arranged by separating a predetermined gap from the sides 3c and 3d where the 
metal membrane 3 counters each other in a dielectric substrate front face. In this 
example, the 1st capacity ejection electrode 16 and 17 separated the gap of 150 
micrometers from the sides 3c and 3d, and has countered over die length of 
1400 micrometers. Since it is the same as that of the dual mode band pass filter 
1 of the 1st example about other structures, about detailed explanation, it omits 
by using explanation of the 1st example. 

[0046] The frequency characteristics of the dual mode band pass filter 15 of the 
5th example are shown in drawing 16 . Also in the 5th example, it turns out that 
resonance in the two modes is combined by the addition of a capacitor based on 
the 1st capacity ejection electrode 16 and 17, and the property as a dual mode 
band pass filter is acquired to a metal membrane 3 so that clearly from drawing 
16 . 

[0047] In addition, the 1st capacity ejection electrode 16 and 17 consists of this 
examples by forming a metal membrane in the front face of a dielectric substrate. 
Therefore, the 1st capacity ejection electrode 16 and 17 can be easily formed at 
the same process as formation of a metal membrane 3. 
[0048] Moreover, since the capacity ejection electrodes 16 and 17 are formed in 
the front face of a dielectric substrate, they can adjust easily the electrostatic 
capacity added to a metal membrane 3 by trimming the capacity ejection 
electrodes 16 and 17 etc. 

[0049] In this example, it is not necessarily necessary to arrange the location of 
the joint to the metal membrane 3 of the I/O coupled circuits 5 and 6 so that the 
include angle of 90 degrees may be made by the central angle. Furthermore, 
bandwidth can be adjusted easily changing the magnitude of the electrostatic 
capacity added with the 1st capacity ejection electrode 16 and 17, and the 
location of the 1st capacity ejection electrode 16 and 17, i.e., by changing 
arrangement of a capacitor so that this resonance electric field of the part which 
generates the strong resonance electric field in one resonance mode may be 
weakened. 



[0050] In addition, [ above a metal membrane 3 ], although the 1st and 2nd 
capacity ejection electrode 16 and 17 was formed in the front face of a dielectric 
substrate, when the metal membrane 3 is formed in the dielectric substrate, the 
1st capacity ejection electrode 16 and 17 may consist of the 5th example so that 
it may counter through a metal membrane 3 and a dielectric substrate layer. Or a 
metal membrane 3 and the 1st capacity ejection electrode 16 and 17 may be 
formed in a flat surface with the same height location like this example in a 
dielectric substrate. 

[0051] The metal membrane 3 consisted of the 1st - the 5th example so that it 
might have a square configuration, but since a resonator is constituted in the dual 
mode band pass filter in this invention, especially the flat-surface configuration of 
a metal membrane is not limited. 

[0052] Drawing 17 is a typical top view for explaining the dual mode band pass 
filter concerning the 6th example of this invention, and is drawing equivalent to 
drawing 2 which showed the 1st example. Let the flat-surface configuration of a 
metal membrane 23 be a rhombus in the dual mode band pass filter 21 of the 6th 
example. About other points, since it is constituted like the 1st example, detailed 
explanation is omitted by using explanation of the 1st example. 
[0053] The dimension of the metal membrane 23 of the above-mentioned 
rhombus was set to 1700 micrometers, and the dual mode band pass filter was 
constituted like the 1st example. These frequency characteristics are shown in 
drawing 18 . Since the capacitor by the beer hall electrodes 7 and 8 is added to 
the metal membrane 23 also in this example so that clearly from drawing 18 , the 
resonance frequency of one resonance mode is shifted, resonance in the two 
modes is combined, and the property as a dual mode band pass filter is acquired. 
[0054] Moreover, also in the 6th example, bandwidth can be easily adjusted by 
changing the magnitude of the electrostatic capacity of a capacitor and the 
location of a capacitor which are added so that it may be guessed from the 1st - 
the 4th example. 

[0055] Drawing 19 - drawing 21 are the typical top views showing each 



modification of this invention dual mode band pass filter, and are drawing 
equivalent to drawing 2 which showed the 1st example. 
[0056] In the dual mode band pass filter 24 shown in drawing 19 , the metal 
membrane 29 in which a flat-surface configuration has the flat-surface 
configuration of a forward hexagon in the dual mode band pass filter 28 of the 
modification which the metal membrane 27 which has the flat-surface 
configuration of a regular pentagon is used in the dual mode band pass filter 26 
of the modification which the triangular metal membrane 25 is used and is shown 
in drawing 20 , and is shown in drawing 21 is used. 

[0057] Thus, the flat-surface configuration of a metal membrane can deform 
suitably, and you may have the disorderly flat-surface configuration which does 
not have an others and ellipse form or symmetric property. [ shape / of these 
polygon ] Moreover, although the metal membrane for constituting a resonator on 
the top face of a dielectric substrate is arranged in the example mentioned above, 
the metal membrane may be laid underground in the dielectric substrate. 
[0058] Moreover, it may be laid under the interior of the dielectric substrate 2 also 
about the ground electrode 4. Next, the example of the duplexer using the dual 
mode band pass filter concerning this invention and a radio communication 
equipment is explained with reference to drawing 22 . 
[0059] Drawing 22 is the block diagram showing the important section of the 
radio communication equipment 300 which has the duplexer DPX which used the 
above-mentioned dual mode band pass filter. The duplexer DPX of this example 
has the 1st and 2nd band pass filter BPF1 and BPF2 which consists of a dual 
mode band pass filter constituted according to this invention. The end of the 1st 
and 2nd band pass filter BPF1 and BPF2 is connected to the 1st and 2nd port P1 
and P2 of Duplexer DPX, respectively, common connection is made, it connects 
with the 3rd port P3 of Duplexer DPX, and the other end of band pass filters 
BPF1 and BPF2 is. 

[0060] Moreover, the 1st port P1 is connected to the transmitting section TX, and 
the 2nd port P2 is connected to the receive section RX. Furthermore, the 3rd port 



P3 of Duplexer DPX is connected to Antenna ANT. 

[0061] In the duplexer of this example, since it has the 1st and 2nd band pass 
filter BPF1 and BPF2 which consists of a dual mode band pass filter of this 
invention, it excels in the degree of freedom of a design, and the bandwidth 
considered as a request can be obtained easily. Moreover, in a radio 
communication equipment 300, since it has the above-mentioned duplexer DPX, 
communication link quality can be raised easily. 
[0062] 

[Effect of the Invention] In the dual mode band pass filter concerning this 
invention, on the other hand, the 1st and 2nd I/O coupled circuit is combined by 
the metal membrane of a dielectric substrate partially formed in the principal 
plane or the dielectric substrate, and when input voltage is ****(ed) from the 1st 
or 2nd I/O engagement circuit, two resonance modes arise in a metal membrane, 
and -- this -- since at least one capacitor is added to the metal membrane so that 
two resonance modes may be combined, it can be made to operate as a dual 
mode band pass filter In the conventional dual mode band pass filter As opposed 
to the metal membrane of the specific flat-surface configuration of circular or a 
square the joint of an I/O coupled circuit With the dual mode band pass filter 
concerning this invention, to having had to arrange so that a central angle may 
make 90 degrees Since association of resonance in the two modes is attained by 
addition of the above-mentioned capacitor, there is not necessarily no need of 
arranging the joint to the metal membrane of an I/O coupled circuit so that 90 
degrees may be mutually made by the central angle. 

[0063] Moreover, bandwidth can be easily adjusted by adjusting the electrostatic 
capacity and the formation location of the above-mentioned capacitor. Therefore, 
the degree of freedom of a design becomes it is high and possible [ considering 
the band pass filter which can obtain easily the bandwidth considered as a 
request as offer]. 

[0064] the case of the metal membrane part from which the part to which the 
above-mentioned capacitor is added produces strong resonance electric field 



relatively compared with the remaining part - resonance in one mode ~ setting - 
the above -- the resonance electric field in the metal membrane part which 
produces strong resonance electric field can weaken by addition of a capacitor, 
and resonance in the two modes is combined. 

[0065] the 1st capacity ejection electrode which the above-mentioned capacitor is 
connected to the ground electrode, and is constituted in the dielectric substrate -- 
having -- this ~ when it is the structure where electrostatic capacity is taken out 
by the dielectric substrate layer between the 1st capacity ejection electrode and a 
metal membrane, bandwidth can be easily adjusted by adjusting the area of the 
1st capacity ejection electrode. Moreover, a laminating ceramic electronic-parts 
manufacturing technology can be used into a dielectric substrate, a capacitor can 
be constituted easily, and the miniaturization of a dual mode band pass filter can 
be advanced. 

[0066] When the capacity ejection electrode of the above 1st is a beer hall 
electrode, the 1st capacity ejection electrode can be easily formed using the 
manufacture approach of a ceramic multilayer substrate. 
[0067] When the 1st capacity ejection electrode is equipped with a beer hall 
electrode and the counterelectrode film prepared in the dielectric substrate so 
that a metal membrane might be countered through a dielectric substrate layer, 
the electrostatic capacity of the capacitor added can be greatly adjusted by 
countering and adjusting the area of an electrode layer. 

[0068] In the duplexer concerning this invention, since it has the dual mode band 
pass filter constituted according to this invention, it excels in the degree of 
freedom of a design, and the bandwidth considered as a request can be obtained 
easily. 

[0069] Moreover, in the radio communication equipment concerning this 
invention, since it has the dual mode band pass filter constituted according to this 
invention, or a duplexer, it can excel in the degree of freedom of a design, the 
bandwidth considered as a request can be obtained easily, and communication 
link quality can be raised easily. 
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[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the dual mode band pass filter concerning 
the 1st example of this invention. 

[Drawing 2] The typical top view showing the important section of the dual mode 
band pass filter of the 1 st example. 

[Drawing 3] The sectional view of the important section of the dual mode band 
pass filter of the 1st example. 

[Drawing 4] The important section sectional view for explaining the modification 
of the dual mode band pass filter of the 1st example. 

[Drawing 5] Drawing showing the frequency characteristics of the 1st example 
and the example of a comparison. 

[Drawing 6] The typical top view for explaining the structure which changed the 
location of the capacitor added in the dual mode band pass filter of the 1st 
example. 

[Drawing 7] Drawing showing change of the frequency characteristics at the time 
of shifting the location of a capacitor in the 1st example. 

[Drawing 8] Drawing showing change of the frequency characteristics at the time 



of changing the path of the beer hall electrode which constitutes a capacitor in 
the dual mode band pass filter of the 1st example. 

[Drawing 9] The typical top view showing the important section of the dual mode 
band pass filter of the 2nd example. 

[Drawing 10] Drawing showing the frequency characteristics of the dual mode 
band pass filter of the 2nd example. 

[Drawing 11] The typical top view showing the important section of the dual mode 
band pass filter of the 3rd example. 

[Drawing 12] Drawing showing the frequency characteristics of the dual mode 
band pass filter of the 3rd example. 

[Drawing 13] The typical top view showing the important section of the dual mode 
band pass filter of the 4th example. 

[Drawing 14] Drawing showing the frequency characteristics of the dual mode 
band pass filter of the 4th example. 

[Drawing 15] The typical top view showing the important section of the dual mode 
band pass filter of the 5th example. 

[Drawing 16] Drawing showing the frequency characteristics of the dual mode 
band pass filter of the 5th example. 

[Drawing 17] The typical top view showing the important section of the dual mode 
band pass filter of the 6th example. 

[Drawing 18] Drawing showing the frequency characteristics of the dual mode 
band pass filter of the 6th example. 

[Drawing 19] The typical top view showing the important section of the 
modification of the dual mode band pass filter of this invention. 
[Drawing 20] The typical top view showing the important section of other 
modifications of the dual mode band pass filter of this invention. 
[Drawing 21] The typical top view showing the important section of other 
modifications of the dual mode band pass filter of this invention. 
[Drawing 22] The outline block diagram for explaining the example of the radio 
communication equipment with which the duplexer constituted according to this 



invention was incorporated. 

[Drawing 23] The typical top view showing the important section for explaining 
the conventional dual mode band pass filter. 

[Drawing 24] The typical top view showing other examples of the conventional 
dual mode band pass filter. 
[Description of Notations] 

1 ~ Dual mode band pass filter 

2 - Dielectric substrate 

3 - Metal membrane 

4 - Ground electrode 

5 6-- I/O coupled circuit 

7, 8, 7a, 7b, 8a, 8b - Beer hall electrode 
9 - Counterelectrode film 

1 1 -- Dual mode band pass filter 

12 -- Dual mode band pass filter 

13 -- Dual mode band pass filter 

15 -- Dual mode band pass filter 

16 17 -- 1st capacity ejection electrode 
21 -- Dual mode band pass filter 

23 -- Metal membrane 

24, 26, 28 -- Dual mode band pass filter 

25, 27, 29 -- Metal membrane 

300 -- Radio communication equipment 

DPX - Duplexer 

P1-P3 - The 1st -the 3rd port 

BPF1 , BPF2 -- The 1 st and 2nd band pass filter 

ANT - Antenna 

RX - Receive section 

TX - Transmitting section 
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tcM LT , m 1 «^*JR D ft L€ffi 16,17 t3S^< 
3yf>t«:± 0 . 2oc?)^ - FOftfi^'^$ 

mm^tix\^ z\ k ftbfrh . 

[0047]^, *»SMT"(4 . 1 1 O^MJX 0 ft L 
H81 6, 1 714, 

t ini tiST\ n i ^§*fx o ft tms i6, 1 7 
mzmm-&z\ktfx%%>« 

[0 048] if^^iKOftLmSl 6, 17(4, P 

■mm&^mm^m^tvx y^cdx^mm o ft tms 
i6, 1 7 * f u s yy-th z\ k^kizx o . itmM3 

[0049] ^IHfM^^T fc . Aft73fe^0£#5 , 
6<7)#Mli3tM^S^^fiM(4. ^-f Lfc, 
ftT"9 OE^E^^-f i 5 tEStS^A**^. § 
^t. 1 1 co^fiJX 0 ft L€S 16, l 7 D#Jo§ 

tii»fim§*^# § . Rum i ^)§*jx o ft imm 1 
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6, 1 7<?mm^&l-t&Zbtek>0^ -f^hib-U^ 

mmft*m>&£5 \,zuy^y*r<mm*^t&c\uz 
j; o , ®%\,zfflm&mm$ arc # h . 

Htm 1,12 O^MJX 0 ft L€S 16,17 

tix wtttf. \mmmnzmm. 3 *«§^t us 

LUS 16,17 £&JgJ£3 fcfSHfrMl^LTM 
fcfcUT. ^MM3fcmiO§MJX0ffiL€ffil 6, 1 

[0 0 5 1 ] mi~®5^Hi6MT(4, £R§l3(iiE7f 
[ 0 0 5 2 ] 01 7 {4, *^BJ^6 0^»Jt«I.T 

y h'yu? ^ 2 1 ti±, £«H2 3 wmmnim 
bmrntzmtftztLx^itito. mi^mmm^mm^m 

[0 0 53] ±IE^^MJ«2 3^T+ffi* ,1700 
jumi; U SIl^fiffiWfcM^LTr^TVH^-F ■ 

x i> t'T^-zL-ms 7 , 8 1 i s 3 y r y^* ! #MBi 2 
mtfis? hzfcx, 2 o^* - k oynmim&ztix , 

[0 0 5 41 ±tz, mi-mi commm^mm^tih 

£?iz. meemtmiz&^Xh. tt}l$iiS3yfy 
[0 0 5 5] Hi 9— H2 1 (i, *fflfa7W-F 

■ A*y 4 ^nmmmit^wm^mmx 
m.m <vmmnz^\i\x^Ltm2 wmt&mx* 

[ 0 0 5 6 ] M 1 9 Kitfa7/l^- H ■ ^> F^U 

7^^2 4?ii ^mfm^nmco ajkjh 2 5 
\^tixts 112 0 iz^k-tmmm^T^r^- v ■ 

r{y v^x? 4 )V9 2 6Xii. jESfiM&m&Rtt 

-r^mm2i fm\^tixm . i2it*tigpi 

OT^r/I/^-F ■ ^'yfVU7^/^ 2 8T"«. IE7\ 



[0057]Clt0J;5t, #H§Mffiff;?«tt}Il» 

^^t^mmf^mmm^-ti h<nx%^xh 
&w ±tz, AMLx^tzmmmxn, im^mm^ 
m\z*m&*mmh tz^^mmmm^tix \ ^ 

[0 0 58] ttz, 7'5^yMS4tolit^ P€ 

*a«2^w;ai^§tLTuTtii^„ 

vmmmmm<mwm: . m 2 2 £#b§ 

[00 59 ] H2 2(i. ±fEr.a.7VFE-K -Ay^A 
X7 4 A'* £ffl^fcr j-7V^tfD P X^-fSMJBI 
ft^g 3 0 0 crmm* wet 7"n v ? |> „ *HJSM 

m 2 COA'y 7^;^BPF1, BPF2 
5.^1, I2WN>FA"X7^WBPF1, BPF 
2C0-®\ fiieil. fa7VnDPXc0il, H 
20^-bPl, P2t^SilTfcD, ^>P«7 
^^BPFl, B P F 2 ?)fl£3ffi^fiffisSi£tu fa 
^^tDPX^3^-bP3CSi§m^, 

[0060] i/i, mio^-hPK±, gmasTxt 
8M*ti. ®2^-bP2i±. gimRxizwmztL 

X^Z>. ^11, fa71/;tDPX«g3^-bP 

[0061] *mMm^T*?u7vxn, *mx?>T 

arw-K ■ A*yhV^7-f/^*^*SSIl , SI2 
«A> FJU7 ^HBPFl, B P F 2 £*T£CD 

h .1 1 tiz, mmmimm 300 xn. ±ia 

[0062] 

X7 ^;^Ti±. 

fitrtt. gP^tffM^ii^^SMC HI , H2 0A 

7]^@^^ ati€j±^[jp§ tuzn&tz &mmtz 

fcUT2^^fi^-K^tS 0 ^tT. 1^2-30* 
ffi^E- «t 0 iz. >y%< t h 1 »3 yf 
y W^JRMtltJPS ^ !> (0X\ f'a7/l/t — H ■ 

71^0^^^*^ , 9 0 Jg^ =5r-f i 3 tffi 

T^-K ■ A>Fv^7^;i-^T1i, ijeayryif 
cofHwti 0 2-30^-F^«^IS^'3ifig§tiT^ 
S<7)T\ AK7Jl^0£#O#MMtMt-|>l^*&5^ 
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[0063] at, im^yfy^mmMmxfm^ 
imzmwt%> z 1 1 * o , wmtmr s ; 

^ Jill £ §^ l> z t ffX' ^h^yY^xy <uv?Z 

[00 64] ±M3>T>V&tiM%tlX\i*Z>&ft&. 

mmwmi^m^ -wy^-Y^m^^x. m. 

[0 0 6 5] ±fa^yr>^*\ y vmmzmm 
$tixa^i. mmi^mm^zm^tiXv^mico^M. 
worn trnmrn u tin i mmm o a l mst &m 

mmcof^ui . n i ?mmi o m nts<«»*- tins 
-f s<i fcfcct o , ^g^^^s-r sit #-e § 
s . ttz, mmwrnunzmm^ ? s -y ? it^^t 

fi7;R-F ■ A>KAX7 4/l^<0/J«£it#>.g> 
[0 0 66] JJEJS 1 0>g*K 0 ffl L«flfc&*tf7*-/l' 

ffl^-c , i mm o aj l«s zmtri z t 

[ 0 0 6 7 ] $ 1 Z>g*JR 0 ffl t«tt** h*T*-;Htt 

t , mntm®m*itLx£mmmft-t& * o izmm 

>fyt«t§iJ^? < iffi-f h z t h . 
[00 68] *^bjw^i.t irwtTii 

[ 0 0 6 9 ] *^t«l>MliIfi^MTii. * 
%mzLtzffi^xm^titzf a.T)V^~Y ■ rtVYrt 

x7^m, afciirari^^^^rfscoT, kino 
mmizmti, nmt^hmmmm^znh z t pt 
# , }Ifin n n iC£ §J^Sft§ ^ fc 5 . 

[01 ] *^^l^t^MI>T^.r;^-F • 

[02 ] ^ltfOHftWOTJLT/I^E— H ■ rt>YKX7 

[H3 ] m^&Mor.a.r/t^-F ■ A>^U7 
[H4 ] mi^mmmcoT-Lr^-v ■ ^>^U7 



[0 5 ] m i oftim ■ iti m 'mmmm^i- 

m. 

[06] SKOHStMcOr j-T/^-K ■ ^>^U7 

fcJfiiS: iiBB-T S t ft ^#lsWH0 o 
[07] moUffiMtct^T. ayfytiOfitJf 

[08] mi^mmm^T^nu^-v ■ ^yv^xy 
A)i9{zti^x, ?y^y+ritmm-hVT*-)V9M 

[09] m2<^mmm^T^r^-v ■ ^yv^xy 

[01 0] $2«HlMOfa7/R-K ■ A>K^°X 
7 4 ^^tOjU«#tt&*-f0 o 

[011] m3<7)mm^3.T!u^~v ■ ^yv^x 
[012] m'i^mmmcofj-Tiv^-Y ■ a>k^°x 

7<;t7^::^\v;/:l:« -Wjct0. 

[013] ;/> : . .-y^w, /■ . t • p ■ -s; H'vX 
7 ^/^tO^§|3£7Kfg|itflWffi0o 

[014] ®4C7)HISM^T^T;I/ ; E:-F ■ A>-b-.A\X 
7^^^COjUW#tt&*t-0 o 

[01 5] »5WHItW<0TaT/l^E-K ■ XyWX 

y a ^(mu^-tmimmm. 

[01 6] 15f)ilMWfam-H ■ 

7^;t-^iOJi]W#tt^^t-0 o 
[017] ®6^satM«Tar/^-H ■ 
7 4 )V9<r)m>*7rctmmmm. 

[018] S6WHItW<0TaT/l^E-K ■ rtyWA 
7 ^ /L^^JWl^i[#tt*^0 o 

[019] ^Hi^fiT;^- K ■ ^> KA77 ;k 
^^ff^J^^i?^^t-^6Wffi0. 

[02 0] *IB|Wfi7/R-K ■ A>K^°X7^/L- 
^OffH^^0iJc?)^^^t-^SWH0 o 

[02 1 ] *IB|Ofa7/«- K ■ A>pU7 4)V 

[02 2] *^BJJttt*^Tffi)^$^tT^7V^^ 
[02 3] ^cjotjlT^-K ■ rtyYW7 4)V9 

zwffith tztbemmit ^t-^swH0 o 

[02 4] |s!*(7)tj.t;^-K ■a>fvu7^M 
^ffi^fiJ^^^W¥ffi0o 

l-fa7/«-F ■ A>pU7^;^ 
2 

4-7'yiyyFWm 

5, 6-Aaj**s^ni» 

7, 8, 7a, 7b, 8a, 8 b ■■■ t"7*-/I/B« 



(8) 002-171107 (P2002-171 107A) 



l l-fiT/i/t-F ■ Jiyv^xy 4 )V9 
1 2-fa7;^-F ■ rt>Y>*X7 4)V9 
l 3-fa7/R-F ■ vs>^^°x7^;p^ 
l 5-7^.7;^-^ ■ Ay^x?^? 
16, l 7 ■■■SUMMED mtmffi 

24, 2 6, 2 8-fa7M-F-^ypU7^^ 
[Hi ] 



9 

2 5, 27, 2 9 -AMIS 

3 0 0-|£ft}Ifl§gE 
DPX-fi7I/n 

P l-P3-Sl-S3^-b 

BPF1, BPF2-il, I2W^FA'X7^W 

ANT-7yft 

Rx-^ftii 
Tx-iMftii 

[02] 



3d 1 2 



[03] mA\ [H53 
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